The study examined inventory management and organisational efficiency. The classical inventory management techniques were applied to an organisation's inventory system. A door sales company in Ilorin, Nigeria that volunteered information on the basis of anonymity was used and relevant data were collected on six types of doors; panel, flush, sliding, folding and as well as manual and electronic garage doors. The company had no scientific inventory management strategy but the EOQ, inventory cycle time and reorder level were computed for the six doors using the average values of the data obtained for 2011-2017. The results show that the company can minimise its total inventory cost by consciously adopting an inventory management policy of ordering 55 panel doors, 41 flush doors, 41 sliding glass doors, 18 folding doors, 18 manual garage doors and 8 electronic garage doors respectively every cycle time of 17, 14, 17, 30, 35 and 34 days respectively or by placing the above orders each time the inventory level of panel doors, flush doors, sliding glass doors, folding doors, manual garage doors and electronic garage doors fall to 32, 24, 24, 5, 3 and 2 respectively and thus minimise the total cost of inventory.
Introduction
Every person that is saddled with the responsibility of delivering services or providing products to end users will always want to provide a high service level at minimum cost. They'll like to deliver products and services at the due dates in order to gain customers' trust and confidence. Such trust and confidence can enhance customers' perception of product quality and hence position the product favourably in the hearts of the customers or end users of the product or service. Provision of high service level at minimum cost is the major essence of inventory management because inventory management acquaints the entrepreneur or intrapreneur with visibility of the organisation's stock levels at every point in the supply chain and thus assist in managing the stock on hand, when to reorder, and when to ship items.
Demand, cost structure and physical characteristics of the system are key variables in inventory management. But these key variables are not static. Uncertainty exists due to time value of money as far as the control object is concerned, as the process of obtaining the necessary information about the object is not always possible. The situation calls for the application of systems analysis and the development of a systematic approach to the problem of management in general. There are several inventory models in use with associated assumptions, it is the assumptions about demand, the cost structure, physical characteristics of the system (the key inventory variables) that distinguish between the various inventory models.
Inventories are "raw materials, work-in-process goods and completely finished goods that are considered to be the portion of business's assets that are ready or will be ready for sale" (Ziukov, 2015) . Thus, inventories consist of inputs in the production process and the outputs of the process. A major concern of firms, especially in the manufacturing industry has to do with the formulation of a suitable inventory model.
The Need for Inventory Control
The inventory level in a system has significant implication on its profitability because it determines understocking and overstocking and the attendant shortage cost and/or holding cost. This inventory level is a function of the rates at which inventory flows into and out of the system. If we let f(t) be the rate at which input flows into the system at time t and represent the cumulative flow of inventory into the system as F(t); furthermore, if we let y (t) be the rate at which output flows out of the system at time t and denote the cumulative flow of inventory out of the system by Y(t), then the inventory level, I(t), is the cumulative input minus the cumulative output.
The flow out of inventory is assumed to be a relatively continuous activity where individual items are placed into the production system for processing. Inventory replenishment involves the placement of an order which materialises after some delay time (lead time). At the moment of delivery, the rate of input is infinite and at other times it is zero. "Whenever the instantaneous rates of input and output to a component are not the same, the inventory level changes" (Jensen and Bard, 2018) . When the rate of inflow {f(t)} is higher, inventory grows; when the rate of outflow{y(t)}is higher, inventory declines. The level of inventory is expected to be positive {Y (t) < F (t)}, which means there should always be inventory on hand. However, If Y (t) > F (t), we have a backorder (negative inventory level). We call this a backorder or shortage condition. A backorder is a stored output requirement that is delivered when the inventory finally becomes positive. Backorders are possible for some systems, while they are not for others.
The relation between flow, time and inventory level that is basic to all systems is given by:
The flow rate is expressed in the same time units as the residence time. When the factors in this expression are not constant in time, the expression relates to time averaged quantities.
Inventory control helps to minimise the deviation of inventory level from the usage rate. Chan (2017) , investigated "factors influencing the effectiveness of inventory management in manufacturing SMEs in order to identify the constraints confronting manufacturing SMEs in inventory control as well as also to identify the factors that will help stakeholders to enhance inventory management. The design was a survey with a sample of 80 employees randomly selected from the manufacturing SMEs in Batu Pahat. The results revealed that the major constraints to inventory management in manufacturing organizations were underproduction, overproduction, stock-out situation, delays in the delivery of raw materials and discrepancy of records. Furthermore, the factors that were found to have significant influence on the effectiveness of inventory control are knowledge of employees/staff skill, documentation/store records and planning. Egbunike and Imade (2017) , investigated "Just in time (JIT) strategy and financial performance of small scale industry in Ogun state: A study of Ado -Odo/ Ota local government". The purpose of the study was to find out the extent to which JIT technique has influenced the reduction of inventory cost and improved the firm profit level. The specific objective was to ascertain the influence of purchases and sales on return on equity of small scale manufacturing industry. Survey design was employed and secondary data was selected using purposive sampling. Regression analysis was employed to analyse the data. Results indicated a positive relationship between the implementation of JIT and a firm's profit level in the small scale business industry. The need for other small scale businesses to implement just in time strategy was suggested among others. Muhayimana (2015) , investigated "the contribution of inventory management techniques to better management of manufacturing companies in Rwanda" with a view to determining the contribution of inventory management techniques to the enhancement of the management of manufacturing companies. One of the manufacturing companies in Rwanda that deals with manufacturing of goods was studied. Purposive sampling was employed on a focus group of 14 respondents with relevant information on inventory management. Descriptive statistics were employed in data analysis. The findings indicated that inventory techniques employed do significantly impact on the profitability of a company. The results also indicate that inventory management significantly influences cost reduction. Szentivanyi (2014) , examined cost minimization procedure in inventory control from the system's point of view, with the organisation as the system and the departments in the organisation as the subsystems. He sought to assess the impact of the results of one department on the results of the whole enterprise. Thus, he sought to provide a model that will capture the implication of inventory decision in one department on the other departments in an organisation. The study employed an industry control cost model which consisted of inventory plan, costs and production costs. He concluded that a good inventory system must employ a holistic approach by identifying and utilising the path of mutual satisfaction in order to achieve its main objective of profit maximisation. Annadurai and Uthayakumar (2014) , examined "Ordering cost reduction in inventory model with defective items and backorder price discount" They explored two coordinated inventory models with defective arrivals by using the backorder price discount and ordering cost as decision variables. One of the models had normally distributed demand and the other had distribution free demand. They used Matlab 7.0 to find the optimal solution and used numerical examples to implement the models. They found that total cost reduction is possible through ordering cost reduction and backorder price discount. Iwu et al. (2014) , investigate the application of inventory model in determining stock control in an organization. They employed a multi-product economic order quantity model to determine the optimal order times. The results showed that there was no proper inventory management in the organisation investigated, thus making them to either over stock or under stock at times. Nyamasege et al. (2013) , investigated "cost minimization through effective stock management in private organizations." The purpose of the study was to examine the efficiency of inventory management techniques adopted by private companies and provide suggestions to enhance effective inventory management in organizations. The data employed consisted of 350 junior employees of private organizations and 100 management staff using structured questionnaires. The ex-post facto and survey research designs were adopted and research data were analysed using factor analysis. Results showed that private organizations were deficient of competent staff to manage their stock and training requirements are not taken into account to fit the staff to the organization's routine requirements. In view of the findings they suggested the need for organizations to recruit informed, competent and professionally qualified people to manage their stocks, among others. Chung et al. (2009) , proposed an easier solution technique to overcome the shortcoming of the Silver et al. (1998) solution procedure to the (Q, r) inventory system with a specified cost per stock-out occasion. They discuss the (Q, r) inventory system for fast moving "A" items and treat shortage cost as the specified fixed cost per occasion. They propose a new solution procedure which can find the optimal inventory policy easily and accurately by comparing all critical numbers of ETRC (k, Q). Babatunde and Arogundade (2013) , investigated "the reflection of inventory -production cost minimization on organization's profit." The purpose of the study was to identify the inventory-production (I-P) cost minimization techniques that maximises profit as well as finding the chances of I-P cost minimization in manufacturing industries. Regression analysis was used. The result indicated a positive reflection of inventory-production cost minimisation on organisation's profit.
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Theoretical Review Models of Inventory Management
Inventory models can be classified into deterministic and stochastic Models. Precisely, the deterministic models assume that demand and replenishment time of inventories are predictable while the stochastic models assume that demand and lead time of inventories have some degree of uncertainty associated with them.
There's no gainsaying that the optimum level of inventory is desirable but this optimum inventory level is not easy to obtain. However, some models for obtaining optimum inventory level have been developed in the recent past. All the models can be classified into: Deterministic and Probabilistic Models. Summarily, the deterministic models assume that there is no uncertainty associated with demand and replenishment of inventories while the stochastic models assume some degree of uncertainty for the lead time and demand pattern of inventories (Sinha, 2018) . Inventory models can be classified according to a number of factors; the most common ones are: Order quantity that minimises total inventory cost (EOQ), inventory level (reorder level) nature of demand (deterministic or stochastic), period of feasibility of inventory (one period or multi-period) and number of items involved (single or multi-items), among others. The particular factor of interest determines the model that is suitable
Economic Order Quantity Models
The EOQ model was presented originally by Ford W. Harris 1913. Since then, many other researchers, especially Chen and Wang (1996) , Roy and Maiti (1997) , Yao and Chiang (2003) and Chang (2004) have extended the well-known EOQ inventory model to fuzzy versions. Some of the authors that have applied EOQ in their studies include Chung et al. (2009 ), Iwu et al. (2014 , Kontusi and Kastav (2014), Ziukov (2015) .
Economic Production Quantity (EPQ) Models
The EPQ model is an extension of the EOQ model. It was developed by E.W. Taft in 1918 (Ziukov, 2015) . The classical economic production quantity model (EPQ) has been widely used. Owing to numerous research efforts undertaken overtime to extend the model, various assumptions have been made to modify the initial assumption to enhance the model's conformity with real-world situations.
Reorder Point Models
Reorder point is the appropriate inventory level at which order can be placed. Reorder point models and economic order quantity models go hand in hand Thus, a reorder point model seeks to determine the minimum level that inventory must fall to before order is placed for a new economic order quantity. The goal of the reorder point model is to ensure that the request for new inventory items materialises before the current inventory level drops to zero. Pan et al. (2004) , are among authors that have examined inventory control using reorder point model.
Single Period Model
In a single period model the inventory is relevant and valuable in one period, after one period, the inventory items may not be useful, although they may have a salvage value which is a fraction of the value of the item in the ideal period. The newsvendor model is a single-period, probabilistic inventory model. In this model, the newspaper becomes less relevant after the date on it although it may still be sold for a meagre amount. First single-period inventory models were designed by Petrovic et al. (1996) , "through the introduction of second level fuzzy set, methods of s-fuzzification and arithmetic defuzzification". Ishii and Konno (1998) , introduced fuzziness of shortage cost explicitly into the classical newsboy problem. Other contributors to single period models include Dash and Sahoo (2015) , Dutta et al. (2007) , Hnaien et al. (2014) as well as Zhang et al. (2009) .
Multi-Period Models
In a multi-period model, the relevance of the inventory items spans beyond one period. Thus, unsold stock in one period can be rolled over to another period without necessarily eliciting a loss in value of items. Thus, "the main difference between the single-period model and the multi-period model is that the multi-period model may involve stock leftovers from previous periods, which makes the optimal choice of order quantities more complicated" (Ziukov, 2015) . Some other authors that have contributed to multi-period inventory models include Farahvash and Altiok (2011) , Gallego (2004) , Lim (2011) 
Joint Economic Lot Sizing Models
Economic lot size model is one that models the units of manufactured goods that can be produced within the lowest unit cost range. It is determined by finding the trade-off between the decreasing unit cost of producing larger quantities and the increasing cost of handling, storage, insurance and interest. Joint economic lot sizing models concern simultaneous economic lot sizing of products for the producer and the buyer. Thus, the joint lot sizing model (JELS) addresses issues of inventory coordination between a buyer and a seller.
Methodology
This paper examines how inventory management can assist in minimising the total cost of inventory and hence an organisation's cost of doing business. Multi-inventory system was examined at a company that sells doors in Ilorin; the company volunteered information on the basis of anonymity. Conclusive research design, consistent with Inegbedion (2018) and Inegbedion et al. (2016) , was employed. Specifically, focus was on six special types of doors (sliding glass doors, folding doors, manual and electric glass doors, flush doors and panel doors). Mix method of data collection was employed as company records were combined with information elicited from key workers in the organisation, through interview schedule, to obtain the required data on usage rate of the items, holding cost, ordering cost and procurement cost as well as the selling price of each of the items. The study sought to predict the expected total cost associated with EOQ as well as order quantities greater than and less than EOQ with a view to justifying the supremacy of the EOQ to other order quantities. Inegbedion and Aghedo (2018) used value iteration to predict vehicle replacement time in Nigeria while Inegbedion and Obadiaru (2018) , used Markov chain analysis to predict ultimate market shares of GSM companies in Nigeria. Asaleye et al. (2018) , used vector Error correction model to predict the impact of financial development indicators on the manufacturing sector in Nigeria. This study employed the EOQ model. The economic order quantity (EOQ) and total cost (TC) were computed for each of the 6 products using the data elicited; next, total costs were computed for order quantities less than and more than the EOQ to demonstrate that the computed EOQ optimises the system's inventory cost.
Data Presentation and Analysis
The research data are presented and subsequently used in computing some of an inventory system's performance indicators (EOQ, TC and reorder point) as well as the TC associated with order quantities other than the EOQ Table 4 .1 presents a summary of the responses elicited from the company's senior representative using the questionnaire. The responses show that: The company has no inventory control policy, replenishes its inventory when the inventory level is zero, sometimes run out of stock, responds to shortages by subcontracting or postponement of delivery and when delivery is postponed to a later date some of the customers often end up not honouring the arrangement. Table 4 .2 presents the annual usage rates of each of the six items (panel door, Flush door, sliding glass door, folding door, as well as manual and electronic garage doors) under investigation; Tables 4.3 and 4.4 present the holding cost and ordering cost of each the items, while Table 4 .5 presents the inventory system performance indicators (EOQ, numbers of cycles, cycle time, under-stocking, overstocking and TC), with indicators treated as point estimates for the company under focus. Lastly, Table 4 .6 presents the inventory system performance indicators (EOQ, numbers of cycles, cycle time, under-stocking, overstocking and TC), with indicators treated as interval estimates for the company under focus.
Data Presentation
Discussion of Findings
Results in Table 4 .5 show that the EOQ for panel door is approximately 55 and the number of cycles is approximately 22, the cycle time is approximately 17 days and the total cost of inventory (ordering and holding costs) is N52, 874.71. The implication is that the company should order 55 panel doors once in every 17 days, resulting in approximately 22 orders per annum and a total cost of N52, 874.71. Alternatively, management should place order for 55 panel doors each time inventory level drops to 32.
Similarly, management should place order for 41 flush doors once in every 14 days, resulting in approximately 27 orders per annum and a total cost of N65, 182.82; or place order for 41 flush doors each time the number falls to 24. The EOQ for sliding glass doors is 41 with a cycle time of 17 days and a cycle period of 24 and a reorder level of 24, indicating that management should place order for 41 sliding glass doors once in every 17 days or when the number of glass doors reduces to 24. Also, the EOQ, number of cycles, cycle time, TC and reorder level for folding doors are 18, 13, 30, N29, 007.28 and 5 respectively, thus indicating that management should place order for 18 folding doors once in every 30 days, resulting in a total cost of N29, 007.38 or place order for 18 folding doors each time there are 5 left in the store.
Manual garage doors have approximately 8, 11, 35, N25, 993.19 and 3 as the EOQ, number of cycles, cycle time, TC and reorder level respectively, thus indicating that management should place order for 8 manual garage doors once in every 35 days, resulting in a total cost of N25, 993.19 or place order for 8 manual garage doors each time there are 3 left in the store. Lastly, electronic garage doors have approximately 4, 11, 34, N27, 027.48 and 2 as the EOQ, number of cycles, cycle time, TC and reorder level respectively, thus indicating that management should place order for 4 manual garage doors once in every 34 days, resulting in a total cost of N27, 027.48 or place order for 4 manual garage doors each time there are 2 left in the store. Lastly, Table 4 .5 presents the total costs associated with order quantities less than the EOQ by five units for panel doors, flush doors, folding doors, sliding glass doors as well as manual and electronic garage doors and the total costs associated with order quantities greater than the EOQ by five units for panel doors, flush doors, folding doors, sliding glass doors as well as manual and electronic garage doors. In all the cases it was observed that the total inventory cost associated with the EOQ is lower those associated with lower and higher order quantities than the EOQ thus implying that the EOQ yields optimum total cost.
Conclusion
The company is not currently minimising its inventory cost because it does not have an inventory management policy. The current situation has resulted in occasional stock outs making it to incur unnecessary stock-out costs in the case of customers who do not meet up with the appointments to return to purchase the items at a later date or overstocking and the associated overstocking costs. However, the company can minimise its total inventory cost by consciously adopting an inventory management policy of ordering 55, 41, 41, 18, 8 32, 24, 24, 5, 3 and 2 respectively. Only such a deliberate inventory control policy will help to optimize inventory cost and thus enhance efficiency.
The study has made significant contribution to management science and operations management literature by applying the classical inventory control technique to an organisation, thereby creating awareness on the possibility of optimising the firm's inventory cost for better profitability. By so doing, the study has demonstrated the practical importance of the EOQ model beyond the theoretical implication. To this end, the study has successfully justified the inventory control technique in an organisation by demonstrating that the EOQ is the quantity that optimises the inventory total cost and that the classical inventory control techniques are feasible in an organisation provided the relevant data on usage rate, holding cost, purchase cost and ordering cost are available. To the best of the author's knowledge, although there are several studies on inventory control and inventory management, all but Iwu et al. (2014) , employed other techniques. This is the first study in Nigeria to have utilized company data on usage rate, holding cost and ordering cost to compute an inventory system's performance indicators to optimise inventory total cost in the construction industry, thus making it unique. The study has thus given useful indications on how company records can be applied to determine an inventory system's performance indicators
The study is not without limitations which call for further studies. First, most organisations were not willing to divulge information about their usage rate and inventory related costs, for fear of divulging business information to agents of competitors. Those that were willing to divulge information volunteered on the basis of anonymity but many still refused to give information about their usage rate for security reasons. Future studies should attempt to infer the usage rate through some other strategies that will not make the firm feel threatened. Secondly, the usage rate used in the study was an average of the usage rates of the company's items for a period of seven years. While this may appear logical, the mean value may be infeasible when the demand for a particular item exhibits high uncertainty. Lastly, the difficulty in estimating the rolled over inventory in multi-period inventory items poses some constraints to the results of this study. Future studies should attempt a longitudinal study that monitors the records of the company for the length of time that the data are required. This will enable the researcher to note the closing inventories from period to period and the corresponding opening inventories from period to period and thus be able to estimate the true cost of holding and ordering inventory from period to period.
Recommendations
Management of companies that are concerned with inventory management but do not currently have a scientific inventory management approach should adopt measures to implement inventory control strategies to optimise inventory cost and thus enhance efficiency. To this end, proper record keeping of all the company's transactions relating to the inventory items should be undertaken to provide the necessary data for inventory control. 
